PAT- NO: 

DOCUMENT- IDENTI FI ER : 

TITLE: 

PUBN-DATE: 



JP02001194103A 
3P 2001194103 A 

SPHERICAL SURFACE MEASURING METHOD 
July 19, 2001 



INVENTOR-INFORMATION : 
NAME 

KAMAMURA, ARIHIRO 



COUNTRY 
N/A 



ASSIGNEE-INFORMATION : 

NAME 

NSK LTD 



COUNTRY 
N/A 



APPL-NO: JP2000004669 
APPL-DATE: January 13, 2000 

INT-CL (IPC): G01B005/20, F16H015/38 



ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a spherical surface measuring method 
whereby dimensional adjustments and the operation of sorting a number of 
workpieces according to size during a workpiece machining process can be 
efficiently carried out without requiring use of an expensive exclusive 
measuring instrument. 

SOLUTION: The spherical surface measuring method for the workpiece having a 
spherical surface 3 and a workpiece reference surface 2 is provided. A 
plurality of measuring jigs 11 having recessed spherical surfaces 12 with 
different radn of curvature R have their respective recessed spherical 
surfaces 12 made to abut the spherical surface 3 of a workpiece body 1, and the 
distance between the center of the recessed spherical surface 12 and the 
workpiece reference surface 2 is measured whereby the radius r and the center 
of curvature of the spherical surface 3 of the workpiece body 1 are measured. 

COPYRIGHT: (C)2001,JPO 



*5 



9/21/07, EAST Version: 2.1.0.14 



<i9)0*pj*fw (jp> 02) 5f ^ 4# ft & ^ (a) mmtum&ma* 

&KI2001- 194103 
(P2001-194103A) 
(43)&WB ¥<S13*E 7 198(2001.7.19) 

F I r-n-h*(#s») 
G01B5/20 C 2F062 

F16H 15/38 3 JO 5 1 



(so into. 7 mmmn 

GO IB 5/20 
F16H 15/38 



(21)fflH»^ 


1$IB2000-4669(P2000-4669) 


(71)tUHA 000004204 






B***I*5t£tt 


(22) mas 


¥fftl2*PlJ313B (2000. 1.13) 


i tb 6 #3 ^ 






(72)36ll# «*t 






f$5J&!J!£rfc*?B 1 - 1 S#»I#3S£ 












(74)ttSA 100058479 






#s± (0.5=6) 






F*-A(£#) 2F062 AA10 AA53 BB09 CC27 EE01 






EE41 GC90 JJ04 JJ05 MM07 






3J051 AA03 BA03 BD02 BED9 CA05 






CB07 EC03 EC06 ED20 FA02 



(54) amnzm mmzm 



(?7) iwm 

annate it h ^mm>tm*?%im<r> v-imm 



-4 








_,CD 






1 § ^ 

CM \&<* 










X 


\ 


y 




i 

- CM 



9/21/07, EAST Version: 2.1.0.14 



1 

wmmfc-frmza \ ^x , amm h*-? tzmm&M^m. 
i 2 ] mmRV 7 - 7 mmm ^-thv-yco 

ztmrnti-mmmzum. 

[i«*5a3] mmm/v-ymmm^t^-yco 

m^mwr-mzti^x , &m*&fim%iww.mw-o 

mizmmfefa&cowmw&mi. v-y<mmv> 

[is*ii4] miv-fcommu, baj y>\,BS& 
zmmwsv-a-yiztstti ho^f fiumx'b&zt 

iffl®. b + 1 - 3 CO v vf^HCfeKcoWSsg 

[000 1 ] 

vtmmttmizmti. 

[0002] 

*mzmfe?&iimkLxit, E-ftTtrnfeimcoimm 
jmizz^xtowcommmiimmt tx^^-nm 

tf%}t>tlX^&. ifc, ^835 9-44 5 6 1#&$ 

izm-ioiz, ®&xv>vMzm\z^-thmmi 
istt. imzGi- by-rcofawizMftZfeMzt , =f 

*£mmt>tix^&. 

1 0 0 0 3 3 ttz. Wffl¥8 - 2 8 5 5 0 6-f ^flJC* 

-rid*:, mn^mmmmtmmmm 

[0004] 

[ffcBJ!##)&LJ:3fct6f»g] Lrt>L&A>'£>, ftM? 
8-285506 #£«*3ittffi«Kfri£(i. GflftfficDft 

m^%xs&m'¥<bZMfct&t>(ox'f>') . mm, h 

oizmmcom&zimmx'Z*^. ttz. ^hs5 9- 
4 4 5 6 1 &m&co®$ffim%zv> v>u, 
mm®m%fiwn*>b£Mmfe&wtcotpMz%mz 

[0005] mmssmt ixm^i how y>vm 



(2) #^200 1-194 103 

2 

-fX?fcjii*T^x^t <^ra t^^fc J: o x m-h $ im 

x-?z±tzmfmmk ixm. 

[0006] iWAV-D-^a, I23fcjjrf 
n-7*f*i:LT<7)y-^**l* { B§¥^T", 7-7 
*«cl<Ott^S*>^,SBSiXjt*ttJth., ^o-7-7*Hs i 

cowm 2 t^mnytsmivtz 2 o^a^+^o t -r 

10 * 1 <7)«® 3 -f X? 1 tb^T -r X? £1HkS£ 

[0007] «ot , w-n-yimfrz^mmmx' 
i>A&j)T a xy t^y-u-yfflXA 'J ytf£. t. 
mMmtfX'tKKtch&tfh*) , ^-7-0-50®^ 

mzfr±Mi.-fh'S!mtfbhtf, mkizti^xiz. w 
-D-7co«3 *«JwcjB!j&rs hwmm&mfito 

[0008] zemmt. msm^mn Lx^titz 

20 i«T\ ZCOSWtt&kZZlZ, nv-v-yCOW 

w&r* z t vx-z mmm&jmzm-t h z t iz$> 
ft. • 

[0009] 

imt&tzMz, mum nwmv-ymmz 
comaMfcfrmzti \ ^ , wmmn^ti 

WfefeMcowmm&7-?nfMlz%®l,, ffiiSIH 

30 SrWmt-f S. 

[0010] «^2(i. «Sfflat^7-^aHlffl8r*i- 
hv-y comWMfcfrmziiK ^x , ft^I^'M^ h Bfl 

comffizmfeixy-ycomwco&mwm.v&m'p'C'- 

mfetzzb*mibt&. 

toon] tmmii, msRt/^-mmmi^t 

1^-7 comsm^umiza^x . m*&tim%m 

40 w7-7conwt,zmm%feMcow®mz%%i, 7- 

[00 1 2] §1*314 IS, fS#fll~3<0Vv$*fljWCiE 

m^f)ie7-7oscMti, tnj yjum&^mw 

[0013] IflBNhgC ifltf , ft^4^* { ^ftEI^ 

zv-tcoimizmi. wmwWfbv-w&i 

50 Vfflifybil&to&zktfX'Z, v-ycotaxxmiza 



9/21/07, EAST Version: 2.1.0.14 



(3) WBJ200 1-1 94 103 

3 4 

10 0 14] ft$¥&Ri . R 2 . R 3 *«»0ri 

[fWto&fctfMEHR] J6TF, £0JM!®0tliaJHI*B 3flnM%ttA 1 1 tt. 1 3 <7-?# 

[ o o 1 5 ] a i i commmmx-h *) . 0 1 aas . 





(Ri 


-r ) 


s 


i 


n#i 


= X- 




(1 ) 




(Ri 


-r ) 


c 


0 


s 6\ 


= ai 


-Y— 


(2) 




(R 2 


-r ) 


s 


i 


n&2 


= X- 




(3) 


[0016] iffl^teM 1 1 tt3©»tt<0*Sl7'n v ? T, 10 


(R2 


-r ) 


c 


0 


S62 


= a2 


-Y-.« 


... (4) 


TTBfctt^-^** 1 tzti&*imttZ $^IHI*ffi 1 2 


(R 3 


-r ) 


s 


i 




= X 




(5) 




(R3 


-r ) 


c 


0 


S#3 


= a3 


-Y-- 


■■ (6) 



1 . R2 . R 3 m%Z3®<?>m%feMl <06fflO3«£**4. Ri . R 2 . R 3 tt3ffl*> 

7-?#ftl<9SSgffi2i:[H]$ffil 2^4M>t<7>8ggf a l(C4tft*Et«ni 2<0ftJMSgT» l 5. T 

1 » a 2 , aafcffl^*-*. lbW%8fZ-?b 0 , ai, a 2> a 3 «30{i;^T1M 

[0017] Huffiy-^ftm, 03t^L3tJ:3 j&5ftfc7-?#ttie5^®2fcEi8ffii 2««w»i: 
u-?*#i<Dmm2fre>mYmmtiKm±. [00193*^4, r, x, y, <?i , # 3 

tfl*+^Ofc-rSft$^r^ffl3S:*LTV^I.. Tftij, C^T-ei , <? 2 , ^li«0^7^-? 
^OfcfflJ&tSSftfcoivtRW*-* . RflsSfufcV [0020] <?■ £?, .ItfHfcfcfrejSfcSK . *i\ 6 

-?*m*Mfe&mz®mL, zcov-^^nzm i , <? 2 , # 3 tm&+t. 
fefemi lvwmi 2*m-&t&k., mmmi 2<n-* [002 1 ] 

XV (Ri - r) 2 + ( ai - y) 2/{R, - r ) 2 =1... (7) 
X2/ (R 2 - r) 2 + ( a2 - Y) 2/ (R 2 - r ) 2 = 1 ... ( 8 ) 
X2/(R 3 -r)2+(a3-Y)2/(R 3 - r )2=l... (9) 

mz, XSffl*-fit, 

(Ri-r)2-(R 2 -r)2=( ai -Y)2/(a 2 -Y)2 
-(10) 

(R 2 -r) 2 - (r 3 _ r ) 2 = (a2 _y) 2/ (a3 _y) 2 
- (11) 

(R 3 -r)2-(R 1 -r)2=( a3 -Y)2/( ai -Y)2 
-(12) 

[0022] * auai] 



9/21/07, EAST Version: 2.1.0.14 



(4) ^200 1-1 94 1 03 

5 6 
Y = { (ai - a 2 ) (a! + a 2 > - <Ri - r) 2 + (R 2 - r) 2 } / 

2 - (ai - a 2 ) . .(13) 

= { <a 2 - a 3 ) (a 2 + a 3 ) - <R 2 - r) 2 + <R 3 - r) 2 ) / 
2 - (a 2 - a 3 ) ... (14) 

= { (a 3 - ai ) (a 3 + ai ) - (R 3 - r) 2 + (R t - r) 2 } / 
2 (a 3 - ai ) ...(IS) 



r = < 



(a 2 - a 3 ) + 



R 2 - R 2 R 2 S 2 

R 3 R l R l - R 2 



a 3 - ai a!-a 2 



>/2- 



R 3 - Ri _ Ri - R 2 
a 3 - ai ai - a 2 



(16) 



[0023] zzx\ v-rmbimmsvmm^m *%m, mm tix<obnj ^vmo^mami^d 

{f. X, Yhlfrthhtlh, 20 [002 5] 

[0024] mmt txa, m mh^ 1 1 cp-tmtm* imii 



mi 












R 3 


a 1 


B 2 




r 


X 


Y 


37. 321 


40.000 


57. 321 


6.895 


12. 071 


31.390 


30. 000 


7. 071 


5. 000 



[00 2 6] 7-?##l<a$ffi3^ta:<Dft*tffir , 
[00 27] Mll£, lcoijjcffl 3 £$SI?B 30 

tiBfflo-*-s*&ti . mm 3 odMyeg r u k w > y >/ y 

fflTif^LTfcffli'. *U 1 3) *>£>Y£, 5U7 ) 

(8) A>/s>X^*4t>Sii:36<r*4. 

[00 28] .icoidtc. ftWfir^S^|,[HI«ffil 
2£fcofcf8M10»£i6ai l£fflO, fljg&Rl 1 
<ODS«B12*7-^**10MRffl3fc:SiSL. QOttB 

4tfttT7-?**l ^«iS3<0ft*#@Slfft$^D 40 

s. 

[0029]^. meatJK«it*jv^Tii P 3ffloa) 
T^ft-r « i t k i o . ct 9 Kffi^fcitt*^ , 

[ 0 0 3 0 3 7-?#fl«9J&ffl£«2fSaSi: L£ 



[0031] $ hiz, wfe&g&mwb'bt v-tmm 

[0032] 

fcjfln. aSJSaoEMtffi*V-^CT«BfcS»L. pa 
«ffltf)(Nl»i: «^*a!|}g■^-*;EftT• 
7-?0>OT«tt«^Iatf«4^M»*£i:a*r■ 

[0ffiOflS#*iKBfl] 

[HI] ^iOl&HS^lOllJI^^^L, 7-?<om 
[02] i«05ffiHeDffl<^OiggS8S*L. Yu4 7)V%> 

MBBEnisr. 

[«^<0UJBB3 



9/21/07, EAST Version: 2.1.0.14 



2-mmm 



7 



1 1 - m&fe& 

1 2- wm 



t#W200 1-l 94 103 
8 



inn 



/ — — — 


> 

R3/ yC 












aa 




£5// 










t 

6 


G 







[02] [03] 




9/21/07, EAST Version: 2.1.0.14 



